To determine the prognostic factors for leptospirosis, we conducted a retrospective study of data collected in the emergency department of our hospital between 1989 and 1993. Sixty-eight patients, for whom the diagnosis of leptospirosis was based on pertinent clinical and epidemiological data and positive serology, were included in this study. Fifty-six patients (82%) were discharged from the hospital, and 12 (18%) died. Multivariate logistic regression demonstrated that five factors were independently associated with mortality: dyspnea (odds ratio [OR], 11.7; 95% confidence interval [CI], 2.8 -48.5; P õ .05), oliguria (OR, 9; CI, 2.1 -37.9; P õ .05); white blood cell count, ú12,900/mm 3 (OR, 2.5; CI, 1.8 -3.5; P £ .01), repolarization abnormalities on electrocardiograms (OR, 5.9; CI, 1.4 -24.8; P £ .01), and alveolar infiltrates on chest radiographs (OR, 7.3; CI, 1.7 -31.7; P £ .01). Identification of these factors on admission might provide useful selection criteria for patients who need early transfer to the intensive care unit.
Leptospirosis, a zoonosis that occurs worldwide, is caused by This 1,000-bed hospital with a 20-bed intensive care unit (ICU) is the only emergency facility for a population of 450,000 Leptospira interrogans. The incidence of the disease varies from inhabitants, including those living on the small surrounding sporadic cases in temperate zones [1, 2] to endemicity in a few islands. tropical countries, specifically those in the Caribbean [3] .
All patients admitted over a period of 5 years (1989 -1993) Leptospirosis is characterized by great clinical variability, with suspected leptospirosis were retrospectively included in ranging from a mild flu-like illness to an acute life-threatening the study. Leptospirosis was defined in accordance with the condition, but only patients with the symptomatic forms of the World Health Organization criteria [5] . Briefly, six clinical disease are hospitalized. The criteria that identify the severe criteria (headache, fever, conjunctival suffusion, meningeal forms of leptospirosis are not well defined at the early stage signs, myalgia, and jaundice), two laboratory-determined criteof the disease. In fact, rapid deterioration in clinical status can ria (albuminuria or azotemia), and an epidemiological criterion be observed within a few hours of admission to the hospital (contact with rats or contaminated water) were scored. Lep- [4] . We believe that early evaluation of disease severity at the tospirosis was suspected when the score was §20, with a strong time of admission might be useful in improving the care of presumption when the score was ú26. In every case, the diagpatients with leptospirosis, and we conducted this retrospective nosis of leptospirosis was confirmed by positive serology and study to identify the prognostic factors associated with mortaleither a macroscopic slide agglutination test with use of Leptoity for a selected cohort of patients admitted for treatment of spira biflexa antigen [6] or an IgM-specific ELISA [7] . The leptospirosis.
serum samples were then sent to Institut Pasteur (Paris), where a microscopic agglutination test (MAT) [8] was performed to Methods identify the serotypes. When the diagnosis had been confirmed, the patients' records Patient population. This study was performed in the were reviewed. The demographic data (age, gender, and occuTeaching Hospital of Pointe-à-Pître in the French West Indies. pation) and epidemiological data (exposure and time between the onset of clinical signs and hospitalization) were collected. The severity of the disease at the time of admission to the 721 CID 1997; 25 (September) Prognostic Factors for Leptospirosis by at least one of the following: alteration of consciousness nonsurvivors all died in the ICU, but only 3 (25%) were directly admitted to the ICU. The mean delay { SD between admission (Glasgow Coma Score, õ13), meningeal signs, motor or sensory defect, convulsions, or dizziness. We recorded the followand death was 8 days { 7 days. Death was attributed to myocarditis (4 patients), irreversible septic shock (2), acute respiratory ing hemorrhagic signs: epistaxis, conjunctival bleeding, hematuria, hematoma, and gastrointestinal hemorrhage. failure (2), massive organ failure (2), and multiple organ failure (2). The mean hospital stay { SD for the survivors was 11 Laboratory tests. At the time of admission to the hospital, the following laboratory values were determined: levels of alkadays { 7 days. line phosphatase, g-glutamyl transferase, aspartate aminotransDemographic data are presented in table 1. Pertinent epideferase, alanine aminotransferase, total bilirubin, creatine phosmiological contexts were found for 41 patients, including occuphokinase, lactate dehydrogenase, and amylase; WBC and RBC pational exposure (56% of patients), cattle breeding (20%), counts; coagulation parameters (prothrombin time, partial poor sanitary conditions (no running water in the home) (7%), thromboplastin time, and fibrinogen); and blood gas levels.
swimming in a river (10%), and rat bites (7%). The mean Electrocardiography. The following abnormalities on elecdelay { SD between onset of the first symptoms and hospital trocardiograms (EKG) were recorded: rhythm abnormalities admission was 5 days { 3 days. Nonsurvivors were signifi-(sinus tachycardia [ú120 bpm]; bradycardia [õ50 bpm]; atrial cantly older than survivors (P õ .01). or ventricular extra-systoles; and atrial fibrillation), repolariza-
The serological diagnosis was made with the results of the tion abnormalities (T wave inversion, abnormal positive T macroscopic agglutination test for 38 patients and the IgMwave, and depression of the ST segment), or conduction abnorspecific ELISA for 17 patients (mean titer, 1:3,200). The diagmalities (right or left bundle branch block, left anterior heminosis was made with the MAT for 13 patients (mean titer, block, and atrioventricular block).
1/4,200). Serotypes were assayed for the 68 patients, but in 50% Chest radiography. The following abnormalities on chest of the cases, the serotypes could not be determined because of radiographs were recorded: diffuse or localized alveolar infilthe presence of numerous coagglutinins. trates and the increased severity of the radiological score were Outcome. The patients were observed until they comthe only differences observed between nonsurvivors and survipletely recovered and were discharged from the hospital or vors (P £ .0001 and P õ .05, respectively). It should be noted until they died. The cause of death was recorded in every case, but no postmortem examinations were performed.
Statistical methods. Results are expressed as means { SD electrocardiographic difference observed between nonsurvivors and survivors (42% vs. 9%, respectively; P õ .05), despite the fact that none of these patients had a history of coronary disease Barbados [12] , and the United States [1, 13, 14] ; in one French or had received any cardiac medication. There was no statististudy, the mortality rate was £50% [15] . Such a discrepancy cally significant difference in the incidence of arrhythmia or in mortality is attributed to different criteria selected for patient conduction abnormalities between nonsurvivors and survivors inclusion and to the severity of leptospirosis. (36% vs. 23% and 36% vs. 12%, respectively).
Although the severity scores commonly used in the ICU Laboratory results are displayed in table 4. In the nonsurvi-(Apache II, organ system failure) have never been validated vor group, the severity of the disease at the time of admission for emergency practice, these values give some interesting was reflected by a high mean Apache II severity score ({SD) points for comparing patients admitted to the ICU. The criteria (30 { 11 for nonsurvivors vs. 11 { 8 for survivors; P £ .001).
reported in our study might help medical staff decide whether Univariate analysis revealed that 17 risk factors were sigto admit patients to the ICU or to a ward. nificantly associated with death. Seven of these factors were
The reasons for the differences in the severity of leptospirosis directly related to the clinical presentation of the disease, and remain obscure. No relationship has been established between the remaining 10 factors were laboratory values. Five indepenthe severity of the disease and the serotype of the pathogen dent variables were found to be significantly associated with [12, 16, 17] . The serotype icterohaemorrhagiae has been obmortality after stepwise logistic regression analysis (table 5) .
served in most of the sickest patients [3], who had renal or liver failure [13, 14, 18] , while meningeal forms of the disease Discussion seem to be more frequently associated with the serotype grippotyphosa [18] or canicola [13, 14, 18] . The mortality rates reported for cases of leptospirosis vary
The severity of the disease at the time of admission might largely between 4% and 10% in studies from France [11] , be related to a delay in hospitalization after the onset of the [39] . In our study, 25% of deaths were directly attributable to myocarditis, but this figure might be a considerversely, the delay between the first symptoms and admission might be a reflection of rapidly evolving disease, suggesting a able underestimate since we did not perform any postmortem examinations. higher pathogenicity for the shorter delays, a hypothesis not confirmed in our study.
As previously reported by Pertuiset et al. [32] , leukocytosis was more common in nonsurvivors than in survivors. The role Although early antibiotic therapy shortens the duration of fever, renal failure, and hospital stay [19, 20] , no decrease in of a larger bacterial inoculum or of a more pronounced inflammatory or immunological reaction in these severe cases the mortality rate has been demonstrated. This point suggests the potential role of underlying disease in the outcomes for the has been suggested [29] but remains to be confirmed. In summary, the mortality of leptospirosis remains high depatients.
Pulmonary manifestations are frequently observed in patients spite improvements in patient care. In order to improve the early treatment of high-risk patients, five clinical and laboratory with leptospirosis; these manifestations are evident in 20% -70% of the patients, depending on the studies [21] . Clinical criteria, independently associated with mortality, could be used at the time of admission. These reproducible and easy to detersymptoms are infrequent, ranging from mild-to-moderate forms represented by dyspnea, nonproductive cough [4] , or moderate mine criteria could help physicians to decide on early admission of patients to the ICU. The effects of intensive monitoring hemoptysis [22] to severe forms with acute respiratory distress syndrome [23 -25] or massive pulmonary hemorrhage [26] .
and early symptomatic treatment on the prognosis of high-risk patients remain to be evaluated in prospective studies. Chest radiographic abnormalities are frequently observed in patients with leptospirosis (11% [21] to 60% [27]), most often as an interstitial pattern. Alveolar infiltrates are unusual and are observed in 6% -10% of cases [21] . In our study, chest
